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1. 

ENHANCED MULTILAYER METAL GASKET 

This application claims priority to U.S. Provisional Appli 
cation No. 60/611,786, filed Sep. 21, 2004. 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present invention relates generally to multilayer 

metal gaskets. The invention relates more particularly to 
multilayer metal gaskets having a compression limiting 
feature. Even more particularly, the invention relates to a 
multilayer metal gasket having a compression limiting fea 
ture which varies along the length of a selected sealing 
Surface of the gasket. 

2. Related Art 

Two common issues exist with multilayer metal gaskets, 
Such as multilayer steel cylinder head gaskets, they relate to 
the fatigue resistance of the gaskets and joint distortion 
associated with the use of the gaskets. Multilayer metal 
gaskets are made from thin sheets of metal, such as steel. In 
many applications, such as cylinder head gasket applica 
tions, these multilayer metal gaskets are subjected to tem 
perature and pressure extremes associated with the operation 
of the internal combustion engine and the environmental 
conditions under which it is utilized. Thus, as the engine is 
operated, the internal combustion processes Subject the 
cylinder head gasket to repeated pressure-induced cyclic 
motion and stresses and extreme temperatures. Over the 
operating life of an engine, this cyclical motion and stresses 
at the extreme operating temperatures can cause fatigue 
within the metal gasket, particularly fatigue in the region of 
the embossments which are used to provide the sealing 
Surfaces of the gasket. While a cylinder head gasket is used 
as an example, other applications of multilayer metal gas 
kets are also Subject to cyclic temperatures associated with 
their operating environment, and are thus also subject to the 
fatigue processes described above. 

In the case of multilayer metal gaskets used in cylinder 
head gasket applications, this motion within the cylinder 
head gasket is known to play a significant role in cylinder 
bore distortion as the cylinder head gasket is the interface 
between the cylinder bore located within the engine block 
and the cylinder head. In operation, the cyclic changes 
described above also result in distortion of the cylinder bore 
in the region of the gasket. Cylinder bore distortion can 
cause high rates of wear on the piston rings or combustion 
gas blow-by within the head gasket. 
One of the primary factors effecting fatigue and cylinder 

joint distortion is the fact that the common practice of 
applying a uniform bolt sealing pressure to the cylinder head 
bolts produces a non-uniform sealing force along the length 
of the sealing Surfaces of the cylinder head gasket. There 
fore, at various points along the circumference or length of 
the sealing Surface associated with the cylinder bore open 
ing, there exists a variation in the sealing force applied to 
and by the gasket. As the gasket is subjected to cyclic 
temperature variations, this can result in a tendency for 
fatigue failures at locations within the gasket where the 
sealing forces are highest. 

Therefore, it is desirable to reduce the sealing force peaks 
along the gasket sealing Surface, particularly to levels which 
are below a threshold associated with fatigue processes 
within a particular gasket design, so as to improve the 
fatigue performance of the gasket and reduce joint distortion 
associated with the gasket. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
It is, therefore, desirable to improve the fatigue and joint 

distortion performance of multilayer metal gaskets. Further, 
it is desirable to make Such improvements by controlling the 
sealing force along the length of the sealing Surface of these 
gaskets for a particular engine block and cylinder head 
design, including the bolt pattern, particularly so as to make 
the sealing force more uniform along the length of the 
sealing Surface. 

SUMMARY OF THE INVENTION 

The present invention is a multilayer metal gasket having 
improved fatigue and joint distortion performance. The 
present invention is particularly Suited for use in cylinder 
head gasket applications for internal combustion engines. 
The present invention permits the control of the uniformity 
and magnitude of the sealing force along the length of the 
sealing Surface of multilayer metal gaskets, such as for 
multilayer steel cylinder head gaskets for particular engine 
block and cylinder head designs, including the bolt pattern, 
particularly so as to make the sealing force more uniform 
along the length of the sealing Surface and of a magnitude 
which does not promote the fatigue of the functional layers 
of the gasket. 
The present invention is a multilayer metal gasket, includ 

ing an upper metal layer having at least one upper opening 
formed therein and a downwardly extending upper sealing 
feature Surrounding the upper opening formed in the upper 
metal layer, the upper sealing feature having an upper 
sealing Surface thereon. The invention also includes a lower 
metal layer having a lower opening which corresponds to the 
upper opening and an upwardly extending lower sealing 
feature formed in the lower metal layer, the lower sealing 
feature having a lower sealing Surface thereon. The inven 
tion also includes at least one intermediate metal layer 
located between the upper metal layer and the lower metal 
layer; wherein at least one of the upper metal layer, lower 
metal layer and intermediate layer have a compression 
control feature having a length which surrounds the opening 
and proximate to the upper sealing Surface and the lower 
sealing Surface, the compression control feature also having 
a predetermined profile which varies as a function of posi 
tion along its length. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features and advantages of the present 
invention will become more readily appreciated when con 
sidered in connection with the following detailed description 
and appended drawings, wherein: 

FIG. 1 is a top view of a multilayer metal gasket of the 
present invention; 

FIG. 2 is a side view of the gasket of FIG. 1; 
FIGS. 3A-3J are section views of various embodiments of 

the present invention taken along line 3-3 of FIG. 1; 
FIG. 4 is an exemplary plot of the variation in thickness 

of a circumferential compression control feature of the 
gasket as a function of circumferential position along the 
sealing Surface; 

FIG. 5 is a schematic view of a plurality of circumferen 
tial compression control feature profiles which are appli 
cable to the embodiment illustrated in FIG. 3J; 

FIG. 6 is a plot of the depth of the circumferential 
compression control feature as a function circumferential 
position along the length of this feature of the embodiment 
illustrated in FIG. 3J; 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 illustrates a multilayer metal gasket 10 of the 
present invention. Multilayer gasket 10 may be implemented 
in many different configurations and combinations of metal 
layers. Gasket 10 will include an upper functional layer 12 
and a lower functional layer 14. Gasket 10 also includes at 
least one intermediate layer 16. Intermediate layer or layers 
16 may include various combinations of stopper layers 
and/or distance or spacing layers, as illustrated in conjunc 
tion with various embodiments of the invention illustrated 
by FIGS. 3A-3.J. A stopper layer is generally a thin layer that 
is used to affect the sealing force of a gasket in a particular 
region of the gasket proximate the gasket sealing Surfaces. 
A stopper layer is typically used to limit the compression of 
the gasket particularly in the regions adjacent the sealing 
Surfaces of the gasket. The stopper layer may comprise a 
contiguous layer that extends throughout the gasket, or 
alternately may comprise a discreet element, Such as a 
sealing ring, or combinations thereof. One example of a 
discreet stopper layer element is a ring placed within the 
gasket adjacent to a combustion cylinder opening. Stopper 
layers may also be folded over upon themselves to increase 
their thickness in a particular region Such as in a region 
adjacent to a combustion cylinder opening. A spacing or 
distance layer is a flat layer used to establish or adjust the 
overall compressed thickness of the gasket. 

Upper functional layer 12 and lower functional layer 14 
are the layers of the gasket that incorporate the sealing 
features, such as embossments 18, which are used to provide 
Sealing around various gasket openings, such as combustion 
cylinder openings 20. The design and manufacture of Such 
embossments in multilayer metal gaskets such as cylinder 
head gaskets, is well known. 

Multilayer metal gasket 10 may be formed by multiple 
layers of any Suitable metal. For cylinder head gasket 
applications, it is preferred that multilayer metal gasket 10 
comprises layers of various compositions of steel. For 
cylinder head gasket applications, it is preferred that upper 
functional layer 12 and lower functional layer 14 comprise 
type 301 stainless steel. In such applications, where a 
stopper layer or ring is utilized, it is preferred that it 
comprise type 301 or type 304 stainless steel. Where a 
distance or spacing layer is utilized, it is preferred that it 
comprise a stainless steel or low carbon steel with a coating 
of a corrosion inhibiting metal. Such as Zinc, tin or alumi 
num, in order to enhance corrosion resistance. 

In accordance with the invention, at least one of upper 
functional layer 12, lower functional layer 14 or at least one 
intermediate layer 16 have incorporated therein a circum 
ferential compression control feature 22 that has a variable 
thickness along the length of the feature, or stated differently 
according to the circumferential position along the feature. 
The feature may be a circumferential compression control 
feature or a circumferential protrusion which has a depth or 
thickness, respectively, which varies according to the cir 
cumferential position. The thickness or depth of circumfer 
ential compression control feature 22 is provided so as to 
compensate for corresponding variations in sealing force 
expected for gasket 10 in view of the proximity of the 
embossments 18 to bolt openings 24, as illustrated in FIG. 
3. Circumferential compression control feature 22 may also 
comprise the alteration of the thickness of a protruding 
feature, Such as a ring. Therefore, as used herein, the 
alteration of the Surface of a layer to produce a groove 
therein is treated synonymously with the alteration of a 
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4 
protruding feature to alter its thickness at various locations 
around its circumference or periphery. Further, while the 
term circumferential compression control feature 22 is uti 
lized, it will be understood that where the sealing feature and 
associated sealing Surface are not circular, that the invention 
described herein may be applied to Such non-circular sealing 
surfaces also. FIGS. 3A-3J illustrate a number of embodi 
ments of the invention which incorporate variable circum 
ferential compression control feature 22 as described above. 
As may be seen by the illustrated embodiments, a circum 
ferential feature 22 having thickness which varies around its 
circumference may be incorporated into any of the func 
tional layers, stopper layers or spacing layers. These 
embodiments are explained in greater detail below. 

FIG. 3A is a multilayer metal gasket 10 of the invention 
which includes upper functional layer 12, lower functional 
layer 14 and intermediate layer 16 in the form of a stopper 
layer, wherein the stopper layer has a circumferential folded 
over portion 26. The upper functional layer 12 and the lower 
functional layer 14 each have circumferential embossments 
18 proximate the combustion cylinder openings 20 which 
extend through gasket 10. Embossments 18 comprise elastic 
sealing beads that provide a circumferential sealing Surface 
around combustion openings 20 when gasket 10 is com 
pressed between the cylinder head and engine block (not 
shown) of an internal combustion engine. The circumferen 
tial compression control feature 22 comprises the folder 
over portion 26 of the stopper layer. The thickness T of the 
folded over portion varies around its circumference. The 
thickness will preferably be varied so as to make the sealing 
pressure applied by the sealing beads 18 uniform along the 
length (circumference) of their sealing surface. Generally, in 
order to make the sealing pressure more uniform, the thick 
ness T will be less in the portions of the folded-over portion 
closest to bolt openings 24 and greater in the portions of the 
folded-over portion 26 farthest away from bolt openings 24, 
as illustrated in FIG. 4. As gasket 10 is compressed, folded 
over portion 26 of the stopper layer limits the compression 
of the gasket 10, particularly the compression of circumfer 
ential sealing beads 18. The intermediate layer and folded 
over portion may be placed as illustrated, or the stopper 
layer may be placed (with suitable adjustment of the thick 
ness T) with the folded-over portion reversed and facing 
downwardly. 

Similarly to FIG. 3A, FIG. 3B is a multilayer metal gasket 
10 of the invention which includes upper functional layer 12, 
lower functional layer 14 and intermediate layer 16 in the 
form of a stopper layer, wherein the stopper layer comprises 
a circumferential stopper ring. The upper functional layer 12 
and the lower functional layer 14 each have circumferential 
embossments 18 proximate the combustion cylinder open 
ings 20 which extend through gasket 10. The stopper ring is 
located between the combustion cylinder opening 20 and the 
circumferential sealing beads 18. The stopper ring is pref 
erably attached to a first surface of the upper functional 
layer, such as by welding or the use of a high temperature 
adhesive. The thickness T of the stopper ring varies around 
its circumference. The thickness will preferably be varied so 
as to make the sealing pressure applied by the sealing beads 
18 uniform along the length (circumference) of their sealing 
Surfaces. Generally, in order to make the sealing pressures 
more uniform, the thickness T will be less in the portions of 
stopper ring 17 closest to bolt openings 24 and greater in the 
portions of the stopper ring 17 farthest away from bolt 
openings 24, as illustrated in FIG. 4. As gasket 10 is 
compressed, stopper ring 17 limits the compression of 
gasket 10, particularly the compression of circumferential 
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sealing beads 18. In this embodiment, the stopper ring does 
not extend under the sealing beads 18 So as to be in touching 
contact with the sealing surfaces thereof when gasket 10 is 
compressed. 

Similarly to FIG. 3A, FIG. 3C is a multilayer metal gasket 
10 of the invention which includes upper functional layer 12, 
lower functional layer 14 and intermediate layer 16 in the 
form of a spacing layer, wherein the spacing layer also 
incorporates a circumferential stopper ring 17 located 
between the combustion cylinder opening 20 and circum 
ferential sealing beads 18. The upper functional layer 12 and 
the lower functional layer 14 each have circumferential 
embossments 18 proximate the combustion cylinder open 
ings 20 which extend through gasket 10. The stopper ring is 
located between the combustion cylinder opening 20 and the 
circumferential sealing beads 18. Stopper ring 17 is prefer 
ably attached to a first Surface of the spacing layer, such as 
by welding or the use of a high temperature adhesive. 
Alternately, the stopper ring may be attached to one of the 
lower surface of upper functional layer 12 or the upper 
surface of lower functional layer 14. The thickness T of 
stopper ring 17 varies around its circumference. The thick 
ness will preferably be varied so as to make the sealing 
pressure applied by the sealing beads 18 uniform along the 
length (circumference) of their sealing Surfaces. Generally, 
in order to make the sealing pressures more uniform, the 
thickness T will be less in the portions of stopper ring 17 
closest to bolt openings 24 and greater in the portions of 
stopper ring 17 farthest away from bolt openings 24, as 
illustrated in FIG. 4. As gasket 10 is compressed, stopper 
ring 17 limits the compression of gasket 10, particularly the 
compression of circumferential sealing beads 18. 

Similarly to FIG. 3C, FIG. 3D is a multilayer metal gasket 
10 of the invention which includes upper functional layer 12, 
lower functional layer 14 and intermediate layer 16 in the 
form of a spacing layer, wherein the spacing layer also 
incorporates a circumferential stopper ring 17 which extends 
from the combustion cylinder opening under the sealing 
beads 18. The upper functional layer 12 and the lower 
functional layer 14 each have circumferential embossments 
18 proximate the combustion cylinder openings 20 which 
extend through gasket 10. The stopper ring is located 
proximate to the combustion cylinder opening 20 and under 
circumferential sealing beads 18. Stopper ring 17 is prefer 
ably attached to a first Surface of the spacing layer, such as 
by welding or the use of a high temperature adhesive. 
Alternately, stopper ring 17 may be attached to a second 
Surface of the spacing layer opposite the first Surface. The 
thickness T of stopper ring 17 varies around its circumfer 
ence. The thickness will preferably be varied so as to make 
the sealing pressure applied by the sealing beads 18 uniform 
along the length (circumference) of their sealing Surfaces. 
Generally, in order to make the sealing pressures more 
uniform, the thickness T will be less in the portions of 
stopper ring 17 closest to bolt openings 24 and greater in the 
portions of stopper ring 17 farthest away from bolt openings 
24, as illustrated in FIG. 4. As gasket 10 is compressed, the 
stopper ring limits the compression of gasket 10, particularly 
the compression of circumferential sealing beads 18. 

Similarly to FIG. 3A, FIG.3E is a multilayer metal gasket 
10 of the invention which includes upper functional layer 12, 
lower functional layer 14 and intermediate layer 16 in the 
form of a stopper layer and a separate spacing layer. The 
spacing layer is flat and the stopper layer has a circumfer 
ential folded over portion 26. The folded over portion is 
positioned Such that it is located adjacent to the spacing 
layer. It will be understood that the positions of the stopper 
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6 
layer and spacing layer may be reversed, so long as the 
orientation of the folded-over portion 26 and spacing layer 
are maintained. The upper functional layer 12 and the lower 
functional layer 14 each have circumferential embossments 
18 proximate the combustion cylinder openings 20 which 
extend through gasket 10. Embossments 18 comprise elastic 
sealing beads that provide a circumferential sealing Surface 
around combustion openings 20 when gasket 10 is com 
pressed between the cylinder head and engine block (not 
shown) of an internal combustion engine. The circumferen 
tial compression control feature 22 comprises the folder 
over portion 26 of the stopper layer. The thickness T of the 
folded over portion varies around its circumference. The 
thickness will preferably be varied so as to make the sealing 
pressure applied by the sealing beads 18 uniform along the 
length (circumference) of their sealing Surface. Generally, in 
order to make the sealing pressure more uniform, the thick 
ness T will be less in the portions of the folded-over portion 
closest to bolt openings 24 and greater in the portions of the 
folded-over portion 26 farthest away from bolt openings 24, 
as illustrated in FIG. 4. As gasket 10 is compressed, folded 
over portion 26 of the stopper layer limits the compression 
of the gasket 10, particularly the compression of circumfer 
ential sealing beads 18. 

Similar to FIG. 3A, FIG. 3F is a multilayer metal gasket 
10 of the invention which includes upper functional layer 12, 
lower functional layer 14 and intermediate layer 16 in the 
form of a stopper layer, wherein the stopper layer has a 
circumferential folded over portion 26. The upper functional 
layer 12 and the lower functional layer 14 each have 
circumferential embossments 18 proximate the combustion 
cylinder openings 20 which extend through gasket 10. 
Embossments 18 comprise elastic Sealing beads that provide 
a circumferential sealing Surface around combustion open 
ings 20 when gasket 10 is compressed between the cylinder 
head and engine block (not shown) of an internal combus 
tion engine. The circumferential compression control feature 
22 comprises a circumferential groove 28 in upper func 
tional layer 12. The depth D circumferential groove 28 
varies around its circumference. The depth will preferably 
be varied so as to make the sealing pressure applied by the 
sealing beads 18 uniform along the length (circumference) 
of their sealing surface. The profiled surface of circumfer 
ential groove 28 mates with the folder-over portion 26 of the 
stopper layer, and thus, the continuous circumferential 
groove 28 is opposite and radially aligned with the folded 
over portion of the intermediate layer 16 such that the 
groove 28 is facing the folded-over portion of the interme 
diate layer 16. Generally, in order to make the sealing 
pressure more uniform, the thickness T or depth D will be 
greater in the portions of circumferential groove 28 closest 
to bolt openings 24 and less in the portions of circumfer 
ential groove 28 farthest away from bolt openings 24, as 
illustrated in FIG. 6. As gasket 10 is compressed, circum 
ferential groove 28 and folded-over portion 26 of the stopper 
layer limit the compression of the gasket 10, particularly the 
compression of circumferential sealing beads 18. The inter 
mediate layer and folded-over portion may be placed as 
illustrated, or the stopper layer may be placed (with suitable 
adjustment of the depth D with the folded-over portion 
reversed and facing downwardly and circumferential groove 
28 formed in lower functional layer 14. 

Similarly to FIG.3B, FIG. 3G is a multilayer metal gasket 
10 of the invention which includes upper functional layer 12, 
lower functional layer 14 and intermediate layer 16 in the 
form of a stopper layer, wherein the stopper layer comprises 
a circumferential stopper ring. The upper functional layer 12 
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and the lower functional layer 14 each have circumferential 
embossments 18 proximate the combustion cylinder open 
ings 20 which extend through gasket 10. The stopper ring is 
located between the combustion cylinder opening 20 and the 
circumferential sealing beads 18. The stopper ring is pref 
erably attached to a first surface of the upper functional 
layer, such as by welding or the use of a high temperature 
adhesive. The circumferential compression control feature 
22 comprises a circumferential groove 28 in upper func 
tional layer 12. The depth D of circumferential groove 28 
varies around its circumference. The depth will preferably 
be varied so as to make the sealing pressure applied by the 
sealing beads 18 uniform along the length (circumference) 
of their sealing surface. The profiled surface of circumfer 
ential groove 28 mates with stopper ring 17 of the stopper 
layer. Generally, in order to make the sealing pressure more 
uniform, the depth D will be greater in the portions of 
circumferential groove 28 closest to bolt openings 24 and 
less in the portions of circumferential groove 28 farthest 
away from bolt openings 24, as illustrated in FIG. 6. As 
gasket 10 is compressed, circumferential groove 28 and 
stopper ring 17 of the stopper layer limit the compression of 
the gasket 10, particularly the compression of circumferen 
tial sealing beads 18. AS gasket 10 is compressed, circum 
ferential groove 28 and stopper ring 17 limit the compres 
sion of gasket 10, particularly the compression of 
circumferential sealing beads 18. In this embodiment, the 
stopper ring does not extend under the sealing beads 18 So 
as to be in touching contact with the sealing Surfaces thereof 
when gasket 10 is compressed. 

Similarly to FIG. 3C, FIG.3H is a multilayer metal gasket 
10 of the invention which includes upper functional layer 12, 
lower functional layer 14 and intermediate layer 16 in the 
form of a spacing layer, wherein the spacing layer also 
incorporates a circumferential stopper ring 17 located 
between the combustion cylinder opening 20 and circum 
ferential sealing beads 18. The upper functional layer 12 and 
the lower functional layer 14 each have circumferential 
embossments 18 proximate the combustion cylinder open 
ings 20 which extend through gasket 10. The stopper ring is 
located between the combustion cylinder opening 20 and the 
circumferential sealing beads 18. Stopper ring 17 is prefer 
ably attached to a first Surface of the spacing layer, such as 
by welding or the use of a high temperature adhesive. 
Alternately, the stopper ring may be attached to one of the 
lower surface of upper functional layer 12 or the upper 
surface of lower functional layer 14. The circumferential 
compression limiting feature 22 comprises circumferential 
groove 28. The depth D of circumferential groove 28 varies 
around its circumference. The depth will preferably be 
varied so as to make the sealing pressure applied by the 
sealing beads 18 uniform along the length (circumference) 
of their sealing surface. The profiled surface of circumfer 
ential groove 28 mates with stopper ring 17 of the stopper 
layer. Generally, in order to make the sealing pressure more 
uniform, the depth D will be greater in the portions of 
circumferential groove 28 closest to bolt openings 24 and 
less in the portions of circumferential groove 28 farthest 
away from bolt openings 24, as illustrated in FIG. 6. As 
gasket 10 is compressed, circumferential groove 28 and 
stopper ring 17 limits the compression of gasket 10, par 
ticularly the compression of circumferential sealing beads 
18. 

Similarly to FIG. 3E, FIG. 3I is a multilayer metal gasket 
10 of the invention which includes upper functional layer 12, 
lower functional layer 14 and intermediate layer 16 in the 
form of a stopper layer and a separate spacing layer. The 
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spacing layer is flat and the stopper layer has a circumfer 
ential folded over portion 26. The folded over portion is 
positioned Such that it is located adjacent to the spacing 
layer. It will be understood that the positions of the stopper 
layer and spacing layer may be reversed, so long as the 
orientation of the folded-over portion 26 and spacing layer 
are maintained. The upper functional layer 12 and the lower 
functional layer 14 each have circumferential embossments 
18 proximate the combustion cylinder openings 20 which 
extend through gasket 10. Embossments 18 comprise elastic 
sealing beads that provide a circumferential sealing Surface 
around combustion openings 20 when gasket 10 is com 
pressed between the cylinder head and engine block (not 
shown) of an internal combustion engine. The circumferen 
tial compression control feature 22 comprises the circum 
ferential groove 28 of the stopper layer in upper functional 
layer 12. The depth D of the circumferential groove varies 
around its circumference. The depth will preferably be 
varied so as to make the sealing pressure applied by the 
sealing beads 18 uniform along the length (circumference) 
of their sealing Surface. Generally, in order to make the 
sealing pressure more uniform, the depth D will be greater 
in the portions of the folded-over portion closest to bolt 
openings 24 and lesser in the portions of the folded-over 
portion 26 farthest away from bolt openings 24, as illustrated 
in FIG. 6. As gasket 10 is compressed, circumferential 
groove 28 and folded-over portion 26 of the stopper layer 
limit the compression of the gasket 10, particularly the 
compression of circumferential sealing beads 18. 

FIG. 3I is a multilayer metal gasket 10 of the invention 
which includes upper functional layer 12, lower functional 
layer 14 and intermediate layer 16 in the form of a spacing 
layer. The spacing layer is generally flat. The upper func 
tional layer 12 and the lower functional layer 14 each have 
circumferential embossments 18 proximate the combustion 
cylinder openings 20 which extend through gasket 10. 
Embossments 18 comprise elastic Sealing beads that provide 
a circumferential sealing Surface around combustion open 
ings 20 when gasket 10 is compressed between the cylinder 
head and engine block (not shown) of an internal combus 
tion engine. The circumferential compression control feature 
22 comprises at least one circumferential groove 28 in the 
spacing layer. The circumferential groove 28 is formed 
under the sealing bead 18 of upper functional layer 12. It is 
preferable that the circumferential groove 28 comprises an 
upper and lower circumferential groove in the spacing layer, 
and even more preferable that the grooves have the same 
depth. The depth D of the circumferential compression 
control feature 22 varies around its circumference. The 
depth will preferably be varied so as to make the sealing 
pressure applied by the sealing beads 18 uniform along the 
length (circumference) of their sealing Surface. Generally, in 
order to make the sealing pressure more uniform, the groove 
depth D will be greater in the portions of the folded-over 
portion closest to bolt openings 24 and lesser in the portions 
of the folded-over portion 26 farthest away from bolt 
openings 24, as illustrated in FIG. 6. As gasket 10 is 
compressed, circumferential groove 28 of the spacing layer 
limits the compression of the gasket 10, particularly the 
compression of circumferential sealing beads 18. 

Referring to FIG. 5, a number of possible groove profiles 
of circumferential groove 28 are illustrated 30. These groove 
profiles are illustrative of those suitable for use in the 
embodiment of the invention illustrated in FIG. 3I. 
The circumferential compression control feature 22 may 

be made by any suitable method of altering the thickness of 
stopper ring 17 or folded-over portion 26, or of forming the 
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depth of circumferential groove 28, including any Suitable 
methods of machining, grinding, or chemical or electro 
chemical etching. 

While the illustrated embodiments have been described 
with respect to a circular or cylindrical opening 20 in gasket 
10, it will be understood that opening 20 may be of any 
shape, and that the compression control feature 22 may also 
assume a shape Such that it surrounds the opening 20, and 
that Such an opening 20 may be described as having a length 
along the Surrounding perimeter, and still further that the 
profile of compression control feature 22 may, according to 
this invention, be varied along the length of the feature. 

Further, while the embodiments illustrated generally 
include two functional layers, it is believed that the circum 
ferential compression control feature 22 may also be utilized 
in multilayer gasket designs of the types generally illustrated 
herein which have only one functional layer, such that 
circumferential compression control feature 22 is adapted to 
work either directly with only one functional layer, or 
alternately directly against a flange or component Surface. In 
Such designs, it is also believed that the compression control 
feature 22 as a groove or protrusion can be incorporated 
directly into a sealing Surface of Such a flange or component. 
This may be understood, for example, by the embodiments 
illustrated in FIGS. 3A, 3B, 3C, 3D and 3E modified so as 
to have functional layer 12 removed. This may be under 
stood, for example, by the embodiments illustrated in FIGS. 
3F, 3G, 3H and 3I modified so as to have functional layer 14 
removed. And may be understood, for example, with respect 
to FIG. 3J modified such that circumferential compression 
control feature 22 is only on the lower surface of interme 
diate layer 16, and functional layer 12 is removed. 

Still further, it will be understood that the invention may 
also be utilized in gasket designs which utilize more than 
two functional layers, as well as gasket designs which utilize 
more than one circumferential compression control feature 
22 in a single multilayer gasket. For example, in the embodi 
ments illustrated by FIGS. 3A-3J, by adding another func 
tional layer or layers which has or which have, respectively, 
a sealing feature which seals on either or both of functional 
layers 12 or 14. 

Obviously, many modifications and variations of the 
present invention are possible in light of the above teach 
ings. It is, therefore, to be understood that within the scope 
of the appended claims, the invention may be practiced 
otherwise than as specifically described. The invention is 
defined by the claims. 
What is claimed is: 
1. A multilayer metal gasket, comprising: 
an upper metal layer having at least one upper opening 

formed therein and a downwardly extending upper 
sealing feature Surrounding the upper opening formed 
in said upper metal layer, the upper sealing feature 
having an upper sealing Surface thereon; 

a lower metal layer having a lower opening which cor 
responds to the upper opening and an upwardly extend 
ing lower sealing feature formed in said lower metal 
layer, the lower sealing feature having a lower sealing 
Surface thereon; 
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10 
at least one intermediate metal layer located between said 

upper metal layer and said lower metal layer, said 
intermediate layer having an annular portion with a 
constant thickness Surrounding said upper and lower 
openings; wherein at least one of the upper metal layer 
or lower metal layer have a compression control feature 
having a length which completely surrounds the open 
ing proximate to the upper sealing Surface and the 
lower sealing Surface opposite and radially aligned with 
said constant thickness annular portion of said inter 
mediate metal layer, the compression control feature 
being formed as a groove extending circumferentially 
into said at least one upper metal layer or lower metal 
layer, said groove having a predetermined depth greater 
than Zero which varies continuously about the entire 
circumference of the opening as a function of position 
along its length. 

2. The gasket of claim 1, wherein the compression control 
feature is located on the upper metal layer. 

3. The gasket of claim 1, wherein the compression control 
feature is located on the lower metal layer. 

4. The gasket of claim 1, wherein the compression control 
feature is a groove formed in the lower metal layer, wherein 
the profile of the groove varies along its length. 

5. The gasket of claim 1, wherein the intermediate layer 
comprises a flat spacing layer. 

6. The gasket of claim 1, wherein the intermediate layer 
is a flat spacing layer having an upper Surface and a lower 
Surface. 

7. The gasket of claim 1, wherein the compression control 
feature comprises a groove formed in at least one of the 
upper Surface and the lower Surface of the spacing layer 
between the upper sealing Surface and the lower sealing 
Surface. 

8. The gasket of claim 1, wherein the compression control 
feature comprises a groove formed as an upper groove 
portion in the upper Surface of the spacing layer and a lower 
groove portion formed in the lower Surface of the spacing 
layer. 

9. The gasket of claim 8, wherein the profile associated 
with the groove is split between the upper groove portion 
and the lower groove portion. 

10. The gasket of claim 1, wherein the compression 
control feature comprises a groove formed in the upper 
metal layer. 

11. The gasket of claim 2 wherein said annular portion of 
said intermediate metal layer having a constant thickness has 
a circumferentially extending folded over portion facing said 
groove in said upper metal layer. 

12. The gasket of claim 10 wherein said annular portion 
of said intermediate metal layer having a constant thickness 
has a circumferentially extending folded over portion facing 
said groove in said upper metal layer. 


